Carrageenan-induced paw edema in rat elicits a predominant prostaglandin E2 (PGE2) response in the central nervous system associated with the induction of microsomal PGE2 synthase-1.
Peripheral inflammation involves an increase in cyclooxygenase-2 (COX-2)-mediated prostaglandin (PG) synthesis in the central nervous system (CNS), which contributes to allodynia and hyperalgesia. In the present study we have determined the changes in prostanoid tissue levels and in expression of terminal prostanoid synthases in both the CNS and inflamed peripheral tissue during carrageenan-induced paw inflammation in the rat. Prostanoid levels were measured by liquid chromatography-mass spectrometry and enzyme expression at the RNA level by quantitative PCR analysis during both the early (1-6 h) and late (12 and 24 h) phases of the inflammatory response. In the paw, the early phase was associated with increases in PGE(2) and thromboxane (TX)B(2) levels and with a peak of COX-2 expression that preceded that of microsomal prostaglandin-E(2) synthase-1 (mPGES-1). COX-2 and mPGES-1 remained elevated during the late phase, and PGE(2) continued to further increase through 24 h. The cytosolic PGE(2) synthase (cPGES) showed a small transient increase during the early phase, whereas mPGES-2 expression was not affected by inflammation. In the cerebrospinal fluid, elevated levels of PGE(2), 6-keto-PGF(1alpha), PGD(2), and TXB(2) were detected during the early phase. PGE(2) levels also increased in the spinal cord and, to a lesser extent, in the brain and remained elevated in both the cerebrospinal fluid and the spinal cord during the late phase. The expression of mPGES-1 was strongly up-regulated in the brain and spinal cord during inflammation, whereas no change was detected for the expression of cPGES, mPGES-2, COX-1, and terminal PGD, TX, or PGI synthases. The results show that the carrageenan-induced edema in the paw elicits an early phase of COX-2 induction in the CNS leading to an increase synthesis in PGD(2), 6-keto-PGF(1alpha), and TXB(2) in addition to the major PGE(2) response. The data also indicate that the up-regulation of mPGES-1 contributes to COX-2-mediated PGE(2) production in the CNS during peripheral inflammation.